Objective: To explore reporting differences related to sociodemographic characteristics affecting different health status indicators to assess their impact on the measurement of self-reported health status among the Tunisian population using the Tunisian version of the 12-item Short-Form Health Survey (SF-12). Methods: Psychometric properties of the SF-12 were validated for a random sample of individuals (N ¼ 3864) aged 18 years and older. The SF-12 summary scores were derived using the standard US algorithm. The principal-component analysis was used to confirm the hypothesized component structure of the SF-12 items. Results: "Known-subgroup" comparisons showed that the SF-12 discriminated well between groups of respondents on the basis of sex, age, education, and socioeconomic status, providing evidence of construct validity. The results suggest the existence of reporting differences related to the sociodemographic characteristics affecting the health status indicators. For a given latent health status, women and oldest people are more likely to report physical activity limitations and chronic diseases. Mental health problems are overreported by divorced people and underreported by the oldest people. In addition, highly educated and socially advantaged people more often report social activities limitations due to the problems of physical and mental health. Conclusions: The findings showed that the Tunisian version of the SF-12 is a reliable and valid measure, and suggest its potential for measuring health-related quality of life in largescale studies, specifically when overall physical and mental health are the outcomes of interest instead of the typical eight-scale profile.
Introduction
In recent decades, several global health organizations have focused on generic instruments for measuring physical and mental health to assess social heterogeneity in self-reported health status and building broad coalitions around a measure of population health compatible with the World Health Organization's definition of health: "Health is a state of complete physical, mental, and social well-being, and not merely the absence of disease or infirmity" [1] .
The measurement of health-related quality of life (HRQOL) seems to be necessary because it will monitor the population's health status over time, to compare the impact of health conditions of individuals and identify differences in health status between women and men and between social categories. HRQOL, however, is a multidimensional concept that includes physical, psychological, and social domains of health and is broadly accepted as an important outcome measure of health care [2] . The two main approaches to measuring HRQOL are generic and disease-specific instruments, and most of the experts recommend the use of both concurrently [3] . HRQOL is therefore interested in the ultimate outcome of the medical action and represents, at the time, an indicator of the efficiency of care choice. It is the subjective perception of the patient about his or her disease and its treatment. Regarding the generic instruments, the 36-item Short-Form Health Survey (SF-36) is probably the one that is most widely used [4, 5] .
The 12-item Short-Form Health Survey (SF-12), however, is a multipurpose, generic 12-item questionnaire developed from the SF-36 that is one of the most widely used health status evaluation tools [6, 7] . The SF-12 provides a shorter but still valid and reliable alternative to the SF-36 for use in large samples. The SF-12 yields an eight-scale profile of scores as well as physical and mental health summary measures: physical functioning (PF, two items), role limitations due to physical functioning (role-physical [RP] , two items), bodily pain (BP, one item), general health (GH, one item) perceptions, vitality (VT, one item), social functioning (SF, one item), role limitations due to emotional problems (roleemotional [RE] , two items), and mental health (MH, two items). Answers to questions of these subscales are combined (weighted) with Physical Component Summary (PCS-12) and Mental Component Summary (MCS-12) scale scores.
Studies using the SF-12 have verified the questionnaire as a valid and reliable measure for evaluating overall community health status [8, 9] as well as minority ethnic groups [4, 10] . Studies have shown that it would properly distinguish various health status indicators among elderly people [11, 12] . Similarly, welldocumented research works have shown that the SF-12 summary scores are acceptable measures of HRQOL in patients with different diagnoses such as MH disorders [13] , osteoarthritis [14] , retinal diseases [15] , low back pain [16] , and obesity [17] . Studies have found, however, that although the instrument showed acceptable validity and reliability, its factor structure in some countries with different cultures might not follow the intended structure of the instrument [12, 18] .
As a recent publication noted, because the ability to accurately and efficiently measure physical and mental health is of great importance in academic and clinical settings and the SF-12 takes less than 6 minutes to administer and provide such information, the questionnaire is quickly becoming one of the most popular instruments not only in its original country but also among investigators from other nations [19] . The SF-12 has been translated into most major languages such as Spanish, French, German, Swedish, Japanese [20] , Italian, Russian, Greek, and Chinese [21, 22] .
The main purpose of this study was to explore the reporting differences related to sociodemographic characteristics affecting different health status indicators to assess their impact on the measurement of HRQOL. The originality of this study lies in registering in an economic framework for measuring HRQOL and reflecting on the construction of two synthetic latent variables from different health status indicators using the Tunisian version of the SF-12 to scale them by comparison and measure differences in self-reported health status to each indicator in the Tunisian population.
Methods

The Tunisian Version of the SF-12
The SF-12 is the abridged practical form of the SF-36. It is a widely used screening device for measuring physical, mental, and social well-being to assess quality of life [23, 24, 49] . The SF-12 was developed as a shorter alternative to the SF-36, and it includes 12 questions and eight scales: PF (two items on limitations doing moderate activities and climbing several flights of stairs), RP (two items on less accomplishment than one would like to achieve and limitation in kind of work or other activities), BP (one item on pain interference with one's normal work), GH (one item on GH perception), VT (one item on having energy), SF (one item on interference of physical health or emotional problems with one's social activities), RE (two items on less accomplishment than one would like to achieve and not being careful in doing activities as usual), and MH (two items on feeling calm or peaceful and feeling sad or blue).
The 8 health concepts were selected from 40 concepts included in the Medical Outcomes Study [25] . Those chosen represent the most frequently measured concepts in widely used health surveys and those most affected by disease and treatment (see Fig. 1 ).
As for the SF-36, permission was taken from the Quality Metric Incorporated to develop the Tunisian version of the SF-12. The SF-12 has been useful in comparing general populations, comparing the relative burden of diseases, differentiating the health benefits produced by a wide range of different treatments, screening individual patients, and unfavorable self-evaluations of GH status [6] . The International Quality of Life Assessment (IQOLA) Project is translating, validating, and norming the SF-12 for use in multinational clinical trials and other international studies [20, 23, 26] .
Based at the Health Assessment Laboratory at New England Medical Center, the project began in 1991 with sponsored investigators from numerous countries. In addition, researchers from more than 30 other countries, including Tunisia, translated and validated the SF-12 using IQOLA Project methods. The translation and cross-cultural adaptation steps that were used to translate the SF-12 English version to the Tunisian version, however, were equal to those adopted by the IQOLA Project. During the process of translation, the wording of some items was changed to identify health concepts adopted in the Tunisian version. The changes in some terms made the Tunisian version of the SF-12 more objective and easier to understand and administer.
The Tunisian version of the SF-12 has been administered successfully to the illiterate population as well as to young and older adult patients by investigators trained in this purpose. Completion requires from 2 to 6 minutes, with a high degree of acceptability and data quality [7] . The eight SF-12 scales are ordered in terms of their factor content (i.e., construct validity) and grouped into two summary measures that are important in their use and interpretation. The MH, RE, and SF scales and the MCS measure have been shown to be the most valid SF-12 scales for measuring mental health. This pattern of results has been replicated in both cross-cultural and longitudinal tests using the method of known-groups validity. The PF, RP, and BP scales and the PCS measure have been shown to be the most valid SF-12 scales for measuring physical health.
Response categories for items vary from two-to six-point scales, and raw scores for items range from 1 to 6. After recoding raw scores for some items (BP, GH, VT, and one item from MH), the raw scores could be transformed to provide scores for eight scales, each ranging from 0 (the worst) to 100 (the best). This method of scoring assumes that item or items belonging to each scale can be transformed or summed without standardization of scores or item weighting [7, 27] . We used this method to calculate scale scores. To calculate the PCS-12 and the MCS-12 scores, however, we used the Quality Metric Health Outcomes Scoring Software 2 (see Table 3 ). All the 12 items are used to produce scores for the PCS-12 and the MCS-12 and apply a norm-based scoring algorithm empirically derived from the data of a US general population survey [28] . It has been recommended that the US-derived summary scores, which assume a mean of 50 and an SD of 10, should be used to facilitate cross-cultural comparison of results [29, 30] .
Data and Descriptive Statistics
The data used for these analyses were obtained from a crosssectional population-based study conducted in Tunis, Tunisia, by the National Institute for Public Health in 2012. The SF-12 was administered to a random sample of individuals aged 18 years and older. Participants were grouped, proportionally to the Tunisian population, by sociodemographic characteristics according to a three-stage sampling methodology. In the first stage, a random sample of building blocks was selected in proportion to the size of the Tunisian population. In the second stage, households were randomly selected by systematic sampling. In the third stage, an eligible participant was selected by simple random sampling in each household. A total of 3864 individuals were interviewed in their domicile. Individuals reported information on sociodemographic variables such as sex, age, marital status, education, income, and social status, with the latter three serving as proxy estimators of socioeconomic status.
Results are expressed as mean and SD for quantitative variables and as counts and percentages for categorical variables.
The psychometric properties of the Tunisian version of the SF-12 measurement model were evaluated and to found to be of high psychometric standards. Guidelines for testing were derived from those recommended for use by the IQOLA Project [6, 20] for validating psychological and educational measures.
To test reliability, the internal consistency for summary scores was estimated using Cronbach alpha coefficient [31] and alpha values exceeding the 0.70 level were considered satisfactory [7] . "Known-subgroups" construct validity was assessed by examining hypothesized relationships between sociodemographic and health-related variables. It was expected that females, elderly people, widowed people, divorced people, and those who have a lower education or are unemployed would report poorer health status. Test for trends was used for comparisons. Summary scores, according to subgroups, however, were compared with the t test. Linear regression was performed to determine the total variance of the PCS-12 and MCS-12 scores explained by the SF-12 items. Convergent validity of the SF-12 was assessed by performing item-scale correlations, and comparable summary scores and dimensions were expected [6] . Pearson rho was calculated to measure the association between item-scale for the eight SF-12 subscale scores and PCS-12 and MCS-12 scores (see Table 3 ). It was expected that item scores would correlate higher with own hypothesized scale than with other scales and that PF, RP, BP, and GH scores would correlate higher with the PCS-12 and the VT, SF, RE, and MH scores would correlate higher with the MCS-12 [27] .
In addition, the factor structure of the SF-12 was extracted by performing both exploratory factor analysis and confirmatory factor analysis (CFA). Exploratory factor analysis was performed using the principal-component analysis with varimax rotation (see Table 2 ). It was hypothesized that a two-factor solution would be obtained with eigenvalues greater than 1.00. Finally, CFA was performed while a two-factor model (PCS-12 and MCS-12) was specified for the analysis (see Fig. 2 ). We report several goodness-of-fit indicators including goodness-of-fit index (GFI), adjusted GFI, the root mean square error of approximation, normed fit index, and comparative fit index. The GFI and the adjusted GFI are chi-square-based calculations independent of degrees of freedom. [45] . SF-12, 12-item Short-Form Health Survey.
Results
In total, 3864 individuals were studied (1859 men and 2005 women), with a response rate of 77.8%. The participants were mostly female, with an average proportion of 51.9%, and the sex ratio (women/men) was 1.08. The questioned subjects were grouped into six classes: 18 to 24 years, 25 to 39 years, 40 to 49 years, 50 to 59 years, 60 to 74 years, and 75 to 85 years. The mean age of the respondents was 35.4 Ϯ 15.1 years, and they had had a formal education of 10.2 Ϯ 4.5 years respectively. Participants had mostly secondary level (N ¼ 1974 [51.1%]) education. In a general way, 21.5% of the respondents were in the age group of 25 to 39 years and 24.2% belonged to the age group of 40 to 49 years. But the variations remain relatively modest. The proportion of married people who answered was discreetly higher than that of single people (64.1% vs. 24.5%). In the same way, the number of single people was discreetly higher than that of widowed/ divorced people (11.4%). The sociodemographic characteristics of the study sample are presented in Table 6 . Table 1 summarizes descriptive statistics for the SF-12 scales. Cronbach alpha coefficient for the PCS-12 and MCS-12 scores was 0.76 and 0.74, respectively, which indicated satisfactory results. For both the PCS-12 and the MCS-12, the mean score was 50.14 Ϯ 8.51 and 47.93 Ϯ 9.85, respectively. The PCS-12 and MCS-12 scores were negatively skewed because respondents scored toward the higher end of the health spectrum. Moreover, no floor or ceiling effects in the SF-12 scores were observed in this general population sample, indicating the ability of the instrument to capture a full range of health states. It was expected that women, old people, and those with lower educational levels would have lower scores than would men, young people, and better educated respondents in all measures.
The difference in SDs was maximum for BP and VT. The minimum-maximum range was always exactly the same except for MH and SF, which had a minimum score of 4 points. For PF, PR, and BP, the maximum score was 2 points in the general population. Two summary scale scores, the PCS-12 and the MCS-12, recorded at the time the effect of floor and minimum ceiling. This is related to the fact that each summary scale score is the synthesis of scores of the eight subscales of the SF-12, with a very significant weight of the four physical scales for the PCS to a very weight of the four mental scales for the MCS. This weighted aggregation scale has to suppress floor and ceiling effects. The result was that variability in individual scores for size was much larger, which limited the ceiling and floor effects without, however, necessarily influencing average scores also. Table 2 provides the item-scale correlation matrix for the eight SF-12 scales (Pearson r). As expected, each item was well correlated with its dimension (overall range from 0.41 to 1.00) and much less with the dimensions to which it does not contribute (overall range from 0.19 to 0.54). Therefore, all items meet the criterion for a priori convergent validity, that is, to say a correlation between an item and its dimension exceeds 0.40.
In addition, the results from correlation analysis showed that item scores correlated higher with their own hypothesized scale than with other scales and that the PF, RP, BP, and GH subscales correlated higher with the PCS-12 score, whereas the VT, SF, RE, and MH subscales correlated more with the MCS-12 score, lending support to its good convergent validity. Principal-component analysis with varimax rotation loaded two factors. The results are presented in Table 3 . Eigenvalues for the two factors that explained most of the variance observed were 3.96 and 2.42, respectively. The two-factor structure (PCS-12 and MCS-12) jointly accounted for 67.9% of the variance.
The CFA (Fig. 2 ) provided a good fit to the data, lending support to the original hypothesized structure of the questionnaire, with GFI ¼ 0.98, adjusted GFI ¼ 0.95, root mean square error of approximation ¼ 0.092, and comparative fit index ¼ 0.95. However, the results showed that PF, RP, BP, and GH items loaded higher on the PCS-12, whereas SF, RE, VT, and MH loaded higher on the MCS-12.
However, the results confirm the assumptions made by Ware et al. [6, 7] . The association of PF, RP, and BP with the physical dimension, however, should be strong (r 4 0.70), whereas it should be low (r o 0.30) with the mental dimension. MH and RE fulfilled the two conditions laid down as hypothesis, namely, a greater association (0.70) with the mental dimensions and a lower association (0.30) with the physical dimensions. The associations between SF and the two synthetic dimensions were consistent with what was expected, almost a moderate association with the physical dimension and a strong association with the mental dimension. By assumption, VT and GH would record a moderate to substantial association with both synthetic dimensions. We can therefore confirm the association between the eight subscales, and the first two-factorial axis satisfies the assumptions for the general population, which confirms the structural and conceptual validity of the questionnaire.
Scoring and Linear Transformations of Scores
The scores of 12 items and two scales were calculated, and a high score corresponded to a better state of health. Response categories for items vary from two-to six-point scales, and raw scores for items range from 1 to 6. For example, on item number 5, "During the past four weeks, how has your physical pain limited you in your work or your household activities?" a low score means that the patient has little concern but a high score indicates that the patient is very much concerned with his or her condition.
After recoding raw scores for some items (BP, GH, VT, and one item from MH), the raw scores could be transformed to provide eight subscale scores, each ranging from 0 (the worst) to 100 (the best) (Table 4 ). This method of scoring (summated ratings) assumes that item or items belonging to each subscale can be transformed or summed without standardization of scores or item weighting [20, 34] . We used this method to calculate subscale scores. To calculate the PCS-12 and MCS-12 scores, however, we used the Quality Metric Health Outcomes Scoring Software 2. The software uses all the 12 items to produce scores for the PCS-12 and the MCS-12 and applies a norm-based scoring algorithm empirically derived from the data of a US general population 
survey (Table 5) . It has been recommended that US-derived summary scores, which assume a mean of 50 and an SD of 10, should be used to facilitate cross-cultural comparison of results [27] . These scores are obtained by applying the following formula:
Transformed score for each scale ¼ original score of the scale -À the lowest score possible origin Á = range of possible scores À for the original scale Á Â 100
In addition, "known-groups" construct validity was assessed by examining hypothesized relationships between sociodemographic and health-related variables and SF-12 component scores. Significant differences, however, were observed within both SF-12 component scores across the distributions of the sociodemographic and health-related variables (Table 6) . Specifically, it was expected that men would score higher than women and both summary scores would be negatively associated with age. The adopted proxy indicators of socioeconomic status (education and employment) were positively related to HRQOL.
Specifically, "known-groups" comparison showed that the SF-12 discriminated well between subgroups of people with differences in sex, age, educational status, and health condition. As hypothesized, women, older people, and respondents with lower education reported poorer health status in all measures than did men, younger participants, and those with a better educational status. People without any chronic conditions scored higher on the PCS-12 and the MCS-12 than did those with a chronic condition. Furthermore, being divorced or widowed, suffering from a clinical condition, and higher health service utilization (physician consultations and hospital admissions) all correlated negatively with PCS-12 and MCS-12 scores. These differences were statistically significant (P o 0.01) and confirmed expected relationships in support of the construct validity of the instrument.
Validity of the SF-12 According to Sociodemographic Characteristics
In the following text, we examine the relationship between sociodemographic variables and health status. An external validation of the SF-12 highlighted by sociodemographic variables is to examine and compare the scores of the eight dimensions for the population according to age group, sex, income level, and social and marital status. The differences between these subgroups should confirm what otherwise is known about the health status of these subgroups or that can reasonably be hypothesized on their social gradients.
Scores According to Age Group
The calculation of the SF-12 scores was performed by age group restricted to adults aged 18 to 85 years. For the four physical dimensions, the higher scores were observed in the younger age group (18-24 years) and the lowest scores were observed more for the older age group (75-85 years). The decline in scores with increasing age was enormously regular according to the considered dimensions (see Fig. 3 ). For information, the physical dimensions recorded a maximum deviation of about 36 points according to age for RP. This gap was minimum for GH. The analysis of scores of the four mental dimensions seems more complex. Indeed, the variation on the basis of age for both VT and SF dimensions remained stable around a score of 71% for the younger age group (18-24 years) and 52% for the older age group (75-85 years). The RE consistently changed its trend, ranging from 73% to 79% for people aged 20 to 59 years, before falling to 61% for those aged 74 to 85 years. The trend for MH as a function of age was about 68%. To conclude, age has a significant impact on the perceived health status; therefore, the probability of having good health decreases with age.
Scores According to Sex
For the four physical dimensions, we observed a similar association between scores for women and men. Regardless of this fact, women were slightly underrepresented in the two highest categories of age (46.3% of the women among respondents aged 50-59 years and 43.5% among those aged 60-74 years). These results show that deterioration in the perceived physical health is closely linked to age. Sex has a significant effect on a person's perceived health. Indeed, in adults younger than 50 years, although the impact of sex is diminished, it remains significant, especially for women who are less likely to have a good perceived health status than do men. The RP scores, however, were 63.1% for men and 64.5% for women, and BP scores were 61.9% for men and 60.6% for 
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women. Scores of MH dimensions were significantly higher among men. Figure 4 shows that the perceived health for women was minimal for mental dimensions. The difference in scores between men and women, however, was statistically significant only for the four mental dimensions. It is commonly accepted that the perceived health of women is lower than that of men. Figure 5 shows that the probability of having good perceived health increases with the level of education and training type. The education level, however, has a significant positive impact on health status, all things being equal. Individuals without a diploma or professional school education recorded the lowest perceived health scores for all dimensions with the exception of the RP score, which was minimal for those who had attended primary school. The general trend for all dimensions was an increase in scores with increasing education level.
Scores According to Education Level
From the high school level, however, there was often a decrease, or even slight regression of the scores, for higher levels of education. The top-level respondents recorded the maximum scores for PF and RE. The general trend for the general population corresponds well with the hypothesis of health status being positively linked to the level of formal education.
Scores According to Activity Type Figure 6 shows that for physical dimensions, highest scores from the six categories of activity envisaged are observed in the age group of young people who are in training. People working full time were in second position, but they reached the highest scores for each of the four mental dimensions. If one omits the respondents in training, working full time is always associated with the highest scores (the direction of the relationship is not univocal). Except for young trainees, part-time workers received the second highest scores for physical dimensions.
For mental dimensions, trainees achieved good scores for both SF and RE dimensions and average scores for both VT and MH dimensions. The physical health of retirees had the lowest score of the six categories. Similarly, retirees pursuing a part-time job often had higher scores than did other retirees. The difference was especially important for PF, VT, and RE. These two cases indicate that an activity outside the home, often professional, was positively associated with higher scores of perceived health status. This is not surprising given the age of this category and the impact of age on the scores of the physical dimensions.
In view of the mental dimensions, the situation of those who had retired or were receiving pensions varied a lot. It was relatively good for MH, average for VT and SF, and bad for RE. The unemployed were in a middle position for physical dimensions. However, they were still in the last or the second last position for MH dimensions. For synthetic score PCS-12, only people at home had a significantly lower probability of having a score above the median compared with full-time workers. For synthetic score MCS-12, it was the trainees and the unemployed who find themselves in this health gradient. The scores for each dimension depending on the variable "activity" are hardly altered by adjusting for sex and age. The social position of unemployed as a population at risk is confirmed, especially for mental dimensions; the same was true for the people at home and for retired people for physical dimensions. It was again unexpected that trainees consider their health as worse than do those working full-time, mostly for mental dimensions.
Scores According to the Professional Status
The probability of having good perceived health status increases with the social level. Figure 7 shows that the profession has a significant influence on perceived health status. Managers and clerks, however, are more likely to have good perceived health than do workers and employees. Their advanced age partially explains this difference for physical health dimensions. Indeed, the workers and employees always recorded the lowest scores. For all MH dimensions, scores still grow regularly with the 
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hierarchical position of the professional situation, workers and employees to managers/farmers through clerks. The managers and farmers have almost identical scores for PF and BP dimensions. Clerks have registered the best scores in comparison with the farmers for the RP dimension. For the four mental dimensions, the difference was statistically significant. The first three mental dimensions provided higher scores for self-employed, but the difference was significant for RE and VT. Employee or independent status was strongly associated with sex and age. For the eight dimensions, managers and clerks record scores above the median, which was always higher than that of employees/workers. Controlling the scores by sex and age by dimension based on the hierarchical level of employees leads to an increased gap between managers and employees/workers for most mental dimensions. But the general trend is the existence of high scores for managers and clerks.
Scores According to Household Income
For a given latent health status, household income has a positive and significant effect on health status. We posed the hypothesis that health status increases with the income level. For all dimensions, we observed a significant association between income level and health scores (see Figure 8) . A higher income level increases the chances of having good perceived health status. Indeed, scores for PF and GH tended to stagnate or even decline for an income of 750 to 955 dinars. It was noted that the lowest scores were concentrated among respondents who reported a personal income of 200 to 400 dinars and not among those with an income of less than 200 dinars. The latter have generally achieved scores comparable to the scores of those with an income of 400 to 585 dinars. When we compared the scores of respondents by income depending on the age and sex of respondents, the result seems significantly notable. The probability of an income category obtaining a score above the median was significantly different from that of the reference category. In this case, scores of social groups with a higher income differ significantly from the scores of those with the lowest income. The tendency to have a better FP, BP, and GH score was clear for those with an income of more than 750 dinars. But the difference was significant only for the highest income category. Health status tended to increase with income for GH and SF, and the differences were significant for the highest income category. 
Scores According to Marital Status
Another form of external validation of the questionnaire is to analyze the trend of scores by dimension depending on the mode of life. The questionnaire asked the respondents to clarify whether they were single, married, divorced, or widowed. It can be expected that perceived health status scores, particularly those relating to mental dimensions, may be worse for divorced and widowed than for others. Figure 9 shows that single people at advanced age had scores lower than those of other people (couples or divorced) regardless of their lifestyle. At this stage of life, only the widowed and the divorced had SF scores considerably higher than those of married people, and married people always had better scores than did single people. For mental dimensions, divorced people were receiving high scores than did married people. The probability that the scores of the dimensions are greater than the median was usually higher among divorced than among widowed people. This difference in probability, however, was never significant for single and married people.
Discussion
To our knowledge, this study is the first to assess the psychometric properties of the Tunisian version of the SF-12 and is expected to add to the growing list of languages and cultures for which the instrument has been evaluated. The results suggest that the instrument appears to be a valid and reliable measure that can be used in measuring HRQOL. Indeed, evidence suggests that the SF-12 is applicable among diverse population clusters and is appropriate as a health status measure in subgroups of a population. This implies that the SF-12 is potentially suitable for inclusion in large-scale health surveys in Tunisia and for cross-cultural quality-of-life comparisons, as a valid alternative to the SF-36, because the present study used the norm-based scoring algorithms for calculating the PCS-12 and MCS-12 scores [6, 20] .
The psychometric tests of the Tunisian version of the SF-12 showed satisfactory results. However, both principal-component analysis with varimax rotation and CFA supported a two-factor structure for the instrument, which ensured the original conceptual model of the instrument [7, 29] . The hypothesis regarding the item-component correlations also showed desirable results. As expected, the PF, RP, BP, and GH subscales correlated higher with the PCS-12 while the VT, SF, RE, and MH subscales correlated more with the MCS-12 score. The result is somewhat different from that reported by Ware et al. [7] , in which PF, RP, and BP subscales correlated highly with the PCS-12 score, MH, RE, and SF subscales correlated highly with the MCS-12 score, and VT, GH, . BP, bodily pain; GH, general health; MH, mental health; PF, physical functioning; RE, role-emotional; RP, role-physical; SF, social functioning; VT, vitality.
and SF had a relatively high correlation with both components [35] . However, a number of studies have shown that the vitality item appear to correlate higher with the PCS-12 score than with the MCS-12 score [36] . It should be noted that this might be due to cultural differences among people from different countries or that this simply might have occurred because of translation problems [37] . Similarly, well-documented research works have shown that SF-12 summary scores are acceptable measures of HRQOL in patients with different diagnosis. However, findings from an Italian study [21] and a Greek study [30] showed that the SF-12 has good validity and could be applied among both the general population and specific patient groups. Furthermore, the psychometric properties of the Iranian version of the SF-12 provided evidence on the validity of the instrument and supported its use in Iranian HRQOL studies [38] .
Consistent with almost all the surveys using the HRQOL, this study showed that women have poorer quality-of-life scores than do men, with mean Ϯ SD values of PCS-12 and MCS-12 scores of 49.67 Ϯ 10.39 and 47.89 Ϯ 9.76, respectively. Moreover, the mean score for the PCS-12 and the MCS-12 was 50.14 Ϯ 8.51 and 47.93 Ϯ 9.85, respectively. Compared with the results from nine countries [29] , significantly lower mean PCS-12 and MCS-12 scores were observed for respondents in this study. The findings also indicated that mental HRQOL among a general Tunisian population was lower than the physical HRQOL. The result that MCS scores decreased with increasing age is not consistent with most of the literature, which notes that MCS scores tend to improve with increasing age.
In agreement with results from general population studies in the United States [6, 7] and Europe [29] , the results suggest that no floor or ceiling effects in the SF-12 scores were observed in this general population sample, indicating the ability of the instrument to capture a full range of health states. In addition, "knownsubgroup" comparison showed that the SF-12 summary scores were able to distinguish very well groups of respondents in the expected manner on the basis of sex, age, educational status, and chronic health problem, providing evidence of its construct validity. It should be noted that women, elderly people, and people with lower educational status had poorer health compared with men, the younger people, and those with higher educational status.
The present investigation confirmed that social biases affect health reports and are able to affect the measurement of social inequalities in health. Known-subgroup comparisons showed social differences in latent health. Moreover, the results showed reporting heterogeneity for a given latent health. Similar to findings from Moessgaard et al. [39] , we showed that women overreport physical activity limitations. This effect of sex on reporting functional limitations can no doubt be explained by the use of the most common care given health state, more attention to health problems, a better understanding of the 
problems of health, explained, in part, by more frequent health problems, and women having a latent health worse than do men. Several studies showed that underreporting of diseases is highly recognized within social groups with a low level of education, low income, and of the most disadvantaged classes [40, 41] . These reporting biases related to socioeconomic, demographic, pathological, or cultural characteristics are today recognized as a major obstacle for interindividual comparison of reported health levels and for the analysis of social inequalities in health [41] [42] [43] [44] .
In agreement with the work of Van Doorslaer and Gerdtham [45] , the results also suggest overreporting of functional limitations by the elderly. These differences in social reporting, already highlighted by Mackenbach et al. [41] or Elstad [40] , can be explained by better medical information related to the more frequent use of health care or greater attention paid to the health of social classes. Moreover, one wonders whether the physical concept of activity limitation and the degree of intensity of physical pain are understood in the same way by all social groups. The indicator of social activity limitations due to physical and mental health problems is also a reporting bias related to the level of education and the profession. Individuals with a higher level of education, managers, and clerks, although they have a better latent health than do those without diploma or workers, most frequently reported activity limitations. This overreporting is perhaps related to less tolerance of functional limitations and restrictions in activity related to the state of health.
The results correspond to the justification bias as proposed by Bound [42] , according to which people would justify their exit from the labor market because of their poor health. Several biases affecting the reporting of perceived health have also been highlighted. We observed that individuals with a high education level less frequently reported poor health than did those with the most education or those without a diploma. This optimism bias compared with the most educated individuals could be explained by higher expectations for health when people are more educated as suggested by Mackenbach et al. [41] or Elstad [40] . In agreement with the results of Shmueli [44] , our analysis confirms the underreporting bias of MH problems by old people. However, results for the MH indicator suggest overreporting of this type of health problems for women. However, this result may also be due to a specific sex effect on this dimension of health, the risk of depression or anxiety being more common among women [46, 47] . Finally, we show overreporting of MH problems by divorced or widowed, undoubtedly partly due to the specific influence of isolation on this dimension of health. . BP, bodily pain; GH, general health; MH, mental health; PF, physical functioning; RE, role-emotional; RP, role-physical; SF, social functioning; VT, vitality.
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Conclusions
Although the present study did not provide evidence for testretest reliability, responsiveness to change, or other psychometric tests, the results showed that the Tunisian version of the SF-12 is a reliable and valid measure and suggest its potential for measuring HRQOL in large-scale studies, specifically when overall physical and mental health are the outcomes of interest instead of the typical eight-scale profile. In general, this analysis highlights the existence of reporting heterogeneity related to the sociodemographic characteristics affecting all the considered health indicators. Among these indicators, the statement of physical and social activity limitations and social activity limitations due to physical and mental health problems suffer many biases, including the bias of pessimism linked to educational status, household income, and social status. On the contrary, the indicators of GH and activity limitations due to emotional problems and MH problems seem to be less biased indicators. Finally, these indicators represent various dimensions of health that seem to be a good measurement tool for measuring social inequalities in health and they can advantageously be used according to the objectives of the analysis and raised issues. It was hoped that this might contribute to the exiting literature and help both researchers and health professionals to have an opportunity to use the questionnaire in their potential research and practice in the future. 
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